Olfactory toxicity of diethyldithiocarbamate (DDTC) and disulfiram and the protective effect of DDTC against the olfactory toxicity of dichlobenil.
Disulfiram and its breakdown product diethyldithiocarbamate (DDTC) have been investigated for their potential to protect against chemically-induced toxicity and carcinogenesis because of their inhibitory effects on cytochrome P450 2E1. We used DDTC in order to examine the role that cytochrome P450 2E1 plays in the bioactivation of beta,beta'-iminodipropionitrile (IDPN) and 2,6-dichlorobenzonitrile (dichlobenil), resulting in site-specific olfactory lesions in the Long-Evans rat and C57B1 mouse. DDTC and disulfiram themselves produced olfactory mucosal lesions in the rat, whereas DDTC protected against the olfactory toxic effects of dichlobenil in the mouse. A dose-response study revealed that approximately twice the dose of DDTC was required in mice to cause the same olfactory toxic effects seen in the rat. A study to determine the catalytic activity of P450 2E1 by p-nitrophenol (PNP) hydroxylation indicated that the Long-Evans rat nasal mucosa is 2.4 times more active than the C57B1 mouse, which may account for the greater susceptibility of the rat to the olfactory toxic effects of DDTC. PNP hydroxylation assays confirmed that DDTC decreased P450 2E1 activity in both the rat and mouse liver and nasal mucosa. Whereas the results of the mouse study strengthen the hypothesis that dichlobenil is bioactivated to a toxic metabolite by cytochrome P450 2E1 in the C57B1 mouse, rats pretreated with a marginally toxic dose of DDTC prior to the administration of IDPN displayed olfactory mucosal damage, indicating that an alternative or additional pathway may be operative in the metabolism of IDPN and/or DDTC.